Ventilator-associated pneumonia (VAP) is considered a frequent nosocomial complication in intensive care, and it remains a common cause of prolonged hospital stay and death, although there is improvement in diagnosis and therapy. Aim The aim of this study was to detect the type of organism and prevelance of VAP in the respiratory ICUs at Ain Shams University Hospital. Patients and methods A total of 50 patients connected to mechanical ventilation were selected for serial chest radiography, total leukocytic count, and quantitative endotracheal aspirate culture to diagnose new invading tracheobronchial organisms.
Introduction
The respiratory infection caused by microaspiration of organisms 48 h or more after tracheal intubation and mechanical ventilation is termed ventilator-associated pneumonia (VAP) [1] .
VAP is a serious event that complicates entubation, with an elevated death rate, mainly when there are resistant microorganisms [1] [2] [3] .
VAP is a common clinical problem with substantial morbidity and financial burden. VAP has been shown to increase the duration of admission in ICU, ICU cost, and has been associated with excess mortality. Hospital-acquired pneumonia is one of the metrics of hospital quality performance by the Joint Commission [4] . Improvement of response and decrease death rate can be achieved by early appropriate antibiotic therapy [5] [6] [7] . Bacteriological etiology of VAP could be achieved by two ways, either invasive methods such as fiberoptic bronchoscopy protected specimen brush and bronchoalveolar lavage (BAL) or endotracheal aspiration (EA). Fiberoptic bronchoscopy needs an expert physician and might be associated with complications, and they are not easy available, whereas the other methods could be done with little cost and are more safe [8] .
Aim
Our work aims to detect the incidence of organisms of VAP in Ain Shams hospital respiratory intensive care unit (RICU).
Patients and methods
Our work was done in Respiratory ICU, Ain Shams University from March 2016 to January 2017. The study comprised 50 critically ill patients in need of intubation and mechanical ventilation.
VAP is considered as lower respiratory tract infection that develops after 48 h of connecting the patient to mechanical ventilation. Suspicion of VAP was defined as the presence of a new or persistent lung shadow on chest radiograph with the following: temperature of more than 38.5% or less than 36.5°C, leukocyte count of more than 11.000 cells/μl or less than 5000 cells/μl, and the presence of purulent EA.
Our patients were subjected to the following:
(1) Medical history and thorough clinical examination.
(2) Plain radiography for clinical diagnosis lung infiltrations at the beginning of mechanical ventilation (MV) and repeated every 4 days. (3) Blood samples to follow-up the total leukocytic count at the beginning of MV and repeated every 3 days.
The patients included in the study were adults with a bacteriological diagnosis of VAP who were admitted to the ICU, with age ranging between 50 and 66 years. They were mechanically ventilated for at least 48 h and develop new or progressive infiltrates on chest radiographies with two of the following: fever greater than or equal to 38°C, purulent tracheal secretions, and leukocytosis greater than or equal to 10 000 cells/mm 3 or leukopenia less than or equal to 4000 cells/mm 3 were screened for enrollment. Patients were prepared for EA culture. Those whose cultures were positive − that is greater than or equal to 10 5 colony-forming units per milliliter in quantitatively EA cultures [9] − were included in the study.
Exclusion criteria
Patients with AIDS and inappropriate respiratory samples (>10 squamous cells in the lower field magnification in EA smears) were excluded.
Endotracheal aspirate procedures
A detachable 40 cm catheter was passed through the endotracheal tube through a swivel adaptor without suctioning until it had reached 30 cm of insertion. The specimen was drawn with a sterile collector (Specimen Trap; St. Louis-Missouri Healthcare Company, Missouri, USA) and sent to the laboratory for microbiological analyses [10, 11] .
EA samples were taken on the second day from their connection to mechanical ventilation, and six patients out of 50 patients were extubated at the end of the second day from their connection to MV. Other EA aspirate samples were provided from the remaining 44 participants on the fourth day from their connection to MV. Another 10 patients died from the total number of patients in our study. Additional EA aspirates were taken from the remaining 34 patients at the eighth day from their connection.
EA aspirates were sent to the laboratory within 30 min of collection for culture on the following media: blood agar, chocolate agar, MacConcey agar, and Sabouraud agar. Cultures were incubated at 37°C for 24-48 h. Blood agar and chocolate agar plates were incubated in 5-10% concentration of CO 2 . Bacterial isolates were identified using conventional microbiological methods, the API manual system (bioMérieux, Liborne, France), and the Vitek 2 Compact 15 system (bioMérieux) as an automated method for identification of isolated organisms (Gram negative fermenting and nonfermenting bacilli, Gram positive cocci, and non-spore-forming bacilli).
Quantitative cultures of EA aspirate samples were done on different culture media using 10 5 colony-forming units per milliliter as a cut-off point for interpreting patients suspected of having pneumonia.
All patients received empirical antibiotics from the start of mechanical ventilation.
Results
The study included 50 type II respiratory failure patients. There were 34 (68%) male and 16 (32%) female patients, with age ranging between 50 and 66 years (mean±SD: 34±14.8). The duration of MV ranged from 2 to 19 days (mean±SD: 10±5.9). They were connected to MV owing to the following diagnosis:
(1) A total of 28 patients had acute severe asthma and respiratory failure type II (56%). (2) A total of 10 patients had chronic obstructive pulmonary disease with uncompensated chronic respiratory failure type II (20%). (3) Six patients had lung fibrosis (12%). (4) Six patients had pulmonary edema (12%). Table 1 shows the descriptive data to all patients in our study. Table 2 shows the results of EA culture in 34 patients and the percentage of each type of organism, the death rate from the total number of patients was about 20% of mortality in patient's need MV more than 5 days was of about 29.4%.
The percentage of Acinetobacter baumannii was 25.8%, whereas it was 19.3% for Staphylococcus aureus, 16.1% for Pseudomonas aeruginosa, 9.67% for Haemophilus influenza, and 6.4% for each Proteus mirabilis and Citrobacter freundii.
All patients in our study are classified according to the duration of intubation and MV into patients needed less than 5 days (early onset VAP) and more than 5 days (late onset VAP). Table 3 shows the comparison between the two groups. We found a significant relation between both groups as regards leukocytic count, chest radiography infiltration, EA culture, and mortality rate. In addition, there was a significant correlation between the duration of intubation and MV and TLC, radiography infiltration, EA culture, and mortality rate. This table shows that the number of patients were 50, and those who continue 6 days of mechanical ventilation were 34; the leukocytic count in the first day ranged from 2.9 to 19.8 in the 50 patients. On the third day, leukocytic count ranged from 4.2 to 20 in the 50 patients. On the sixth day, 34 patients survived, and their leukocytic count ranged from 11.7 to 19.2. As regards radiography shadow, on the first day 6.67% of the patients showed new shadow. On the third day, 3.33% showed new shadow. On the sixth day, 94.4% of cases showed new shadows. As regards EA cultures, no organism was cultured on the second or fourth day (0.0%), but on the eighth day of mechanical ventilation the number of organisms in culture was 100%.
The table shows that total leukocytic count in early VAP on the first day was 9.4±4.6 and in late VAP it was 13.2±5.7, whereas on the third day in early VAP it was 8.9±3.4, but in late VAP TLC it was 14.4±4.5. Chest radiography in patients on MV showed shadows only in 8.33% of those in that group, but in late VAP there were new shadows and they increased daily until it was 94% of cases in that group on the eighth day. While endobroncheal aspirate culture showed results of organism on the eighth day of MV that's to say in late cases of VAP.
Discussion
VAP is a prevalent hospital infection that is considered as a side effect to lengthy stay in ICU [12, 13] . It could have high rate of mortality, morbidity, and costs [14, 15] . A reliable diagnosis of it is important because proper antibiotic treatment decreases the death rate [16] .
Cultures of protected specimen brush, BAL, or openlung biopsy showed high predictive value for detection of microorganisms that cause VAP [17] .
Physicians must consider many factors such as duration of mechanical ventilation, comorbidities, parameters of oxygenation, number of required suctioning, and the cost of each type of tracheal suction system [18] . Endotracheal tube placement is necessary for the control of the airway in mechanically ventilated patients. However, prolonged duration of endotracheal tube placement contributes to the development of VAPs [19] .
EA was considered a useful diagnostic method because of its similarity with BAL as regards microbial diagnosis and outcomes, especially when EA samples are quantitatively cultured [20] . Definite diagnosis is needed to start appropriate treatment and decrease complications [21] .
The culture results of EA samples revealed that the percentage of A. Baumannii was 25.8%, whereas it was 19.3% for S. aureus, 16.1% for P. aeruginosa, 9.67% for H. influenza, and 6.4% for both P. mirabilis and C. freundii. Ranjan et al. [22] had found in his study of 105 patients who were mechanically ventilated for more than 48 h that Acinetobacter spp. accounted for 34.28% of VAP cases followed by P. aeruginosa, which was responsible for 25.71% of cases. The remaining Gram negative bacilli isolated were Klebsiella peumoniae, C. freundii, Enterobacter spp., and Escherichia coli at 21, 4.58, 4.28, and 1.4%, respectively.
Sirvent et al. [23] showed a great percentage (16/65, 22.2%) of H. influenza as causative organisms in their patients with VAP, compared with 12.6% (16/126) in the study of Linssen et al. [24] . Correa Rde et al. [8] reported in their study of 37 EA samples that a large number of isolated bacteria in the EA cultures were K. pneumoniae, in 12 (32.4%) samples; P. aeruginosa in eight (21.6%); Methicillin resistant staph aureus (MRSA) in five (13.5%); S. pneumoniae in two (5.4%); and others in 27 (73.0%). C. albicans presented in 14 (37.8%) samples. Chaudhury et al.
[25] reported that the VAP rates of 44.1, 43.8, and 26.3 were seen in 2011, 2012, and 2013, respectively. In all the 3 years, nonfermentative Gram negative bacilli were the predominant organisms, followed by Pseudomonas spp. and Klebsiella spp. S. aureus exhibited a downward trend in prevalence from 50% in 2011 to 34.9% in 2013.
Our study had some limitations. First, this study was performed in RICU with a small sample size. Second, we did not perform cost analysis for patients on mechanical ventilation. Low number of dependent variables has affected the strength of the study, but the method of analysis and its interpretation are appropriate.
Conclusion
VAP is a serious problem that leads to high costs in treatment, longer hospital stay, and high death rate. Increased duration of endotracheal intubation is a risk factor. A. baumannii and S. aureus were prevalent germs in EA cultures; quantitative culture of EA is a good predictive method of prevailing organism in VAP.
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